The parents of a 2 week old term baby presented to the out of hours general practice service late in the evening with a two hour history of green vomiting. As the baby looked well, had been passing stools and urine normally, and had a soft non-tender abdomen, they were advised to attend their own general practice the following morning. The baby arrived in the local emergency department by ambulance six hours later with intractable shock. After aggressive resuscitation, the baby was taken to theatre for emergency laparotomy that revealed intestinal ischaemia from midgut volvulus associated with malrotation.
What is intestinal malrotation and volvulus?
Intestinal malrotation occurs because of failure of the normal sequence of rotation and fixation of the bowel ( fig 1⇓) . Duodenal obstruction can occur due to extrinsic compression from bands leading from the caecum to the lateral abdominal wall (Ladd's bands) or from small bowel volvulus, which also leads to ischaemia of the midgut from superior mesenteric artery occlusion ( fig 2⇓) .
1 Midgut volvulus can lead to irreversible intestinal necrosis, which is potentially fatal. 
Why is it missed?
Up to 80% of patients present in the first month of life, 2 and in this age group the cardinal symptom is bile (green) vomiting due to duodenal obstruction through midgut volvulus. 3 In a retrospective audit of 60 children presenting with malrotation or volvulus as an emergency to the Royal Hospital for Sick Children, Glasgow, over 13 years (1998) (1999) (2000) (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) , 39 patients were less than 1 month old. In this group, despite green vomiting being present in 97%, 28 patients (72%) had symptoms for more than 24 hours before referral, and 32 patients (82%) had midgut volvulus at emergency laparotomy. In our experience, most of these patients have prior contact with community or hospital healthcare professionals that could result in earlier referral, which was also highlighted in a recently published case report. 4 Questionnaire surveys show that parents, midwifery staff, and other healthcare professionals may not appreciate the potential importance of true green vomit. 5 6 Up to 20% of patients with malrotation present after the first year of life, 1 and among these acute presentation with volvulus is less common. In the above mentioned 13 year institutional audit of children presenting with malrotation or volvulus as an emergency, 12 patients were more than 1 year old. Of these, only five patients (42%) had produced green coloured vomit at presentation and only three (25%) had midgut volvulus at emergency laparotomy. In this age group, lack of awareness and the development of more chronic, non-specific symptoms may make the diagnosis of malrotation difficult, particularly if the patient is already mislabelled as having "abdominal migraine or psychogenic pain or cyclic vomiting." 1 3
Why does it matter?
Midgut volvulus results in intestinal ischaemia, which may progress, until definitive surgery is undertaken to derotate the bowel. Delay in the diagnosis can lead to intestinal infarction with a substantial risk of mortality and morbidity including sepsis, short bowel syndrome, and the need for long term parenteral nutrition. 
How is it diagnosed? Clinical
Clinical diagnosis is based on a high index of suspicion. Most neonates with malrotation or volvulus will have bile stained (green) vomit. 3 Bile vomiting should be considered to have a surgical cause until proved otherwise, as clinical distinction
• The prevalence of volvulus is difficult to quantify, but any patient with malrotation is considered at a risk of midgut volvulus
• Despite the critical nature of this condition and the need for prompt surgical correction, many reports show delay between the onset of symptoms and surgical intervention [2] [3] [4] from non-surgical causes is difficult. 7 Prompt discussion with paediatric surgeons is advised in any baby with green vomiting to ensure appropriate and timely referral.
Pain, irritability, and other non-specific symptoms are more common in toddlers and older children. 2 In a retrospective study evaluating presentations of intestinal malrotation in children, anorexia or nausea was noted in 36%, intermittent apnoea in 24%, and failure to thrive in 41%. 3 Variation of stooling pattern and diarrhoea was noted in 16% of patients with malrotation in another study. 1 The key for suspicion and referral in the older patients is recurrent episodes of unexplained abdominal pain, irritability, vomiting, or failure to thrive.
Although late signs of volvulus include peritonitis, rectal bleeding, and end stage hypovolaemic shock, the lack of early signs can be falsely reassuring, with abdominal examination remaining unremarkable until intestinal ischaemia is advanced. It is of paramount importance that surgical referral is not delayed until the onset of those signs as they may indicate irreversible damage.
Investigations
The investigation of choice after referral is upper gastrointestinal contrast study to assess the configuration of the third and fourth part of the duodenum.
1 Figure 1⇓ illustrates the normal duodenum, and figure 2⇓ the anatomical abnormality and the characteristic "corkscrew" appearance in volvulus. 8 Upper gastrointestinal contrast study had a sensitivity of 96% and a false negative rate of 3-6% in published series. 9 Ultrasound scanning of the mesenteric vessels has been suggested as a reasonable alternative, with reported sensitivity of 86.5%, specificity of 75%, positive predictive value of 42%, and negative predictive value of 96%. 10 We do not routinely use ultrasonography in the diagnosis, but it may be a useful adjunctive to assess the peristalsis and vascularity of the bowel in equivocal cases.
How is it managed?
In midgut volvulus, the principles of management are to treat haemodynamic instability with prompt intravenous fluid resuscitation, nasogastric tube decompression, and immediate paediatric surgical referral for definitive surgery. The curative surgical treatment is a Ladd's procedure, which involves untwisting the intestine, division of any congenital bands, and widening the mesentery to result in the bowel being in a "safe" non-rotated position ( fig 3⇓) .
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